SPAR - BRAMPTON {S58) Critical Items List SRMS

B4dB AIRPORT RO
cIL Reft: 2604
BRAMPRTON CNTARIO L8543 Reviskon: O FMEA Rev: 0
. © Systermn: SRME
Subsystem: ELECTRICAL SUB-SYSTEM
Acgsmbly Dasc: Sarvo Power Amiplifier
Part Mambenls); 51140F1177-2 §1140F1177-5
Hhem:
Function: Fiter Board Assembhy Fitmrs 2BV to 2FA. Filers Sexondary volages o poxkion sngader, comrmdator
and tpehompier SCU. Provides backup reldy 1o Switth moter o backup drive.
Qigltad Interface Assambly RECENES and LA Command daa to CPU. Ganerates poshion encoder chek and
SyTe sk, processes postilon encodar data and extemal Mags and assambles
retumn dets for rarsrmeseion o MEIL.
Fallure Mode: Loss of command and return data word transfer.
HW Fune. Scresn Fadumx
Griucalry: 2 1R
Misslon Phass; Ovbit
Cause|t): Diofal Interface dssernbly Loxk of 1.6 MHZ clock to deyital data FPGA,
 Loss of ABE ciock signal.
Lons of sbilfy 10 cldek eommand and reten dete out to downstream SPA'.
Fiter Boanrd Assermiy Lims af 3l shgnais, thitungh Jd conneotor.
ailyre effect on
undt/and Kem:

Worsd Cane:

Redundant Paths:

Uniabik ia el command daba out to downsiream SPA'S (towands wrist rod) and retum data fack o MCIU from upstrearm SPA's (owards witet
) of failed jond. Command and ratum data for joint towards wrist roil frem failad joirl and sosgity Tor feiled Joirg &5 an 1's or all O's.  ABE
commundiation BITE. Faied |pnt andfior downstream joints may halt,

Urmpaced motion. Joirt runaway. Agobrakos,

Autobeakes (o Safe tha Syatlam).
Direct Drive end End Effector Manual mods
Eackup Drive and End Effector Backup resse.

tatention Rationale

Design:

Dt semiconduttor davices s specified to et et ta TX leval of MIL-83-15500. Samples of aE procures iohy/date codes ars submcisd
to destructive physcal analysis (DPA) b vanty th integnty of the manufaciuring processes, Fartich (mpact Noisa Dataclion (PIND) scorsenng
e perfermed o micmdrsuis, tramiator wnd diodws thet are mounied In 3 package with an intemal cavity cohstrucion. The purpose af the test s
10 detact loose particles it the peciage, usualy resulig from e aesmily process. DEvoe SINess Myvots A deraed o BCCorsance with
EFAR-AME-PA. DU and werifed by dasign meview, .

Opto-igsaioms are subjecied 1o the same quakty and applicaion controls v applied 1o discrts SeMicandUGHHS
Ressistors and capaciions used in th 3esign tie eciecied from estabiaied relmbility (ER) lypes. Life aupsctancy is increased by ersuring

that all allowable stress leveia ane demied In accomfange with SPAR-RME-PA.DDS. Al ceramec and sischalytic G2 meciors ae mulinaly
subyerted (o radiographic nspecion in accorance wih he requiremants of MSFC-STD-3SE.

repared:  185epHS by Fung, Bil RMS/ELEC - 417 Supersedes: H/A



SPAR - BRAMPTON (355) Critical ltems List She

B4l AIRFORT RD

ERAMPTON ONTARID LES4J2 Revitian: 0

CIL Rets: 2694

FMEA Rev:

Testl:

Inxpection:

Eiﬂd qu_;rnmmnbh Guta Arraym (FPEA'S) o the Erl"m_" Detection and Cormecilan (EDAG) are semi-custom micrpsmewits in W
dmaign functional siaments are dasigned by the manufacturér. The interconnestion of these elemonte is than cushiized by Spar 1o provi
functionality of the complated micocircuit. The design ulilizea proven irgult technigues s i implamentsd using CMOS tachnolorry. This
xnn:llﬂngr nmrlt:l lit;t' ID::E‘ ;io;:r and ne;'ne Ihe Asvite dnes ot pearanas sigiificant speraling shrecum. The teghnology 1 mature, and the

o dawck relmkbibty is wmented, AN sireases dra additicnalty reduced by derating the approprizte parameters in aecnedy '
SFAR-FME-FA DG and varifled by design revpew. P nee wih

Thie appraach has a significant acvantagea in that it raducaz the quantity of discrete parts requirsd In the assembly and alrs the som
the Fu{i:md raeuRE In significant waight and wohume aavings. This ype of semi-cuslom part has peen SUCessiully used I other spac:. ™
applicatons.

The parts are qualified to the rquiremants of B agplicable spesification. They ra 100% screened and bumed |n to tha
SPAr reQLUnSTISTS document, realiTRments artr

Tha SPA board i fabricates using Surface Mount Technokagy (SMT). This is a PWE am=ambly technokgy [0 which the componenis ane
soldered to the spiger pads i e muEfece of the FYWE, Tha significant advartage of thig lechnology ke to enable the pants on the board o be
mera densely packed, b reduca to overall vohavm and weight of the assembly,

The ASESTIEY process i hiphty automaled. The parta are mounied on the boards vsing a semputer comtrelisd "pick and placa® machine. T
aubsequert saddering operation & performed using o belt fumace, in which the tima and temgeralure thsmmal profis NSt the PWE asgermbly v
wepoxad to i tighity controled and cptimZed 1o ensure props: pan saidaring stschmant, The assembly & ranufactured unaer docurmented
procaduris and quality controls. Theas controls ars exarcksed throughaut the sasemtly, inspection and Lesting of the unt. This Inspection
IneHlgis wivkrranship, component mounding, solderdng. and conforal acating 1o ensure that i 1 in acoordante with the NHE 5300 alanderde
uthem SMT lime- s lor the SPA PWE assemnbly has undergone a Tull quaification program, and assembies prodused o Bus ine are usad

I SLAow .

The circuit board dision has ben reviewsd (0 snsre adequate corductor width and secamticn ang 1 confim Apprapriate dimansema of
solder pads and of compenent g povisiong, Parts mourting mathads 2ns contretied in aceordance with MSFS-ETD-4 544, M&PS-5TO-15
and SASD 257573, Theas docLoments mgLine approved mounting rethoos, siress nalief and componant secLtty.

The J4 connecior on the fitter board s a NASA qualified rctangular rack and panel typs conneciorn, cortaining HASH guelfed mmovable
wonfaets. This family of connectors has been extermively Lrsixd in spece appllcations, and the basic device rmianiity is well decumemad.

QUALIFICATION TESTES - The SPA i subjected to the following quallfication kesting:
VIBRATION: Emch nvia of tha QM is sublecked to Flight Acceptanes Vikration Test (FAVT), Qualilicaion Accepance Ylbration Tast [Q4
and Quatification Vibmatien Tests (QYT) in accordance with the SPA Vibraton Test Procedure (825585, The level and duration for FANVT
per Frpura @ and Table 2 of 826385 tha lwvel and duration for QAVT |s 3 per Figure 7 and Takie 2 of 328585 the level and durstion for O |
A% par Figurs B ang Tabke of B2E565 At the and of the e suoCastive random vibration best in mach s, bath direchone {+i-] of pach of the
axis i3 subjected toa shock pulsa test X3 per Figure 5o 82505,
THERMALWVACLILIM, GM TYAL Tes! (8 i acoondancs with Figure 5 of the 5P4 TVAL Tes! Procedurs (E25538), with full
Functional/Paramedric Test perfomed 2 levels of +60 degrees C and -36 degrees G, and non-oparalng ot <54 cdegress © The Quadliication
VECLILM levals during TWAC b5 1X10™-6 o or less. The iotal tas1 duration i T 1/2 eyelea. The (M SPA & subiected o 3 mnimum of 4000
hours of life festing and 1000 power On-0F oycles.
EMC: Tha QM [a subjectad to EMC Testng (lests CEQVCENI. CEAT, 30t CE02, CES04, REDZ, ASNZ, and RA0Y in nccomarce with the
SPA EMC Iasl Procaduce (B2877) bamsed on MIL-STR-H81A.

LINIT FLIGHT ACCEPTAMNCE TESTS - Tha FM SFA iz subjmched to the followdng acoemance resting
VIBRATION: FM Accaptance Vibodwon Tesd (AVT) n accordance with the SPA Yibraton Tesl Frocedurs {E2E535), with [evel ard duration as

par Figure 5§ and Table 2 of 220585
THERMALYACSULM: FM TWAC Tast is in accordanca with Figuns § of the SPA TWAS Test Procegdurs [B2ES68], with levets of +4f deyrees
and -25 degrees C for & duration of 1 172 eyeies. The vacuum ks during Acceptence TVAC Test in 1301075 (00T oF 1886,

JOINT 3RUTESTS - Tha SPA is tested a part of the jeints (amblent and vibration tests only]. The ambisnl ATF far tha Shoukcer Joir,
Eloowy Joind, and WWirigt Jownt ame as per ATP 2001, ATF.2004. and ATP 200G respoctively.  The vibratian Ll far e Shoylder Joint, erd Elbow
Of Wnist Jorrt are as per ATF 2002, ATF. 2004 and A TR 2006 respecthrety. Through wire fuvction, Somtimuly mno mectircal Bolanan et ar
perfonmed per TR.203,

MECHANICAL ARM REASSEMBLY - The SPA'S IS Wnderjo a mechanicsd arm degration SEga whars aMcincal Checks Bre pariormm
par TR.2007.

MEGHAMICAL ARM TESTING - Tha autguing spdit-arm i canfiguned on e Strongback and the Maniputator Arm Sheckour is periormmed
pec ATP 1822,

FLIGHT CHECKDOUT: PORS QP& Creckout (all vehicies) J S0 16987.

Linis ars manuiaciured under docummented qualty controls.  These sontimks ans erercoes Ihmughout design procursmans, pnning, ‘
receing, processing, fabricatien, 2ssembly, tashng and shuppng of the unts. Mandalory inspechan pairts ame employsd #t yarous stages .
fabrication, assembly, and tesl, Souvermmenl soume napechion is invoked st venous contml els.

Frepamed:  18Sep36 tw Fung, Bil Supsrsadac: hia
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SPAR - BRAMPTON {553) Criticail Items List SRMSE
B4l AIRPORT HD

ciL Refi: 2694
BRAMPTOMN CNHTARID LESAIA Revixion; [ FMER Rav: 0
EEE parts inspeeton & performed as required by SPAR-RME-PA O3, Earh EEE part 1w qualifed ot the mart il to the redquirerants of e
appicabie spacincation, All EEE parts wre 100% scraansd mnd Burmeg-in, 25 @ minimum, az mquirsd by SPAR-RMS-PA 03, by Ine supplier.

OFA in perfarmed e Asudied by PADDSE o 3 fandamiy celactod 5% of parts. rarimum S peetes, miremom 3 pieces for each kit mumssrdals
coce of parts recenved. Al cavity devicss 2re subjectad to 100% PIND. 'Wire s procured 10 apecification MIL-W-27758 ar MIL-W-81351 anr
inspected and teated 1o NASA JSCMEDE) Skhnderd Humbear 954,

Recanding inspection vanfie thet all parts raceied am as idartilied in the procursmant documaents. that no phisical damags has aecurmed 1o
parts dunng shipmend, that the receiving decuments provide adeduate traceability information and screening SaR cleary idantifes accaptabie
parts.

Parts ars ingpactad throughsut manufaciune and assambly w3 appropists 1o the manufacturing stags complsied. These inspectiong inchude:;

Printed circult BOard INSpacticn for frack separaion, camagn ang agaquacy of plated through noles, Sompanest mourting ifspectian for
comect sokiering, wire koping, simpping, etc. Cpemicn and irspecions are trained and carified to MASA NHE GXX) . 4{34-1) Standurd,
CONQITEA| CRating Inspacton for adaqUsts processing is parformed using uiravost sgntischniouss. F.C. Boand nstalkation nspecton inciodes.
checie for cormect bemrd rminllatien, aligrenent of beands, proper connechs: cartast rmating, wirs muding, simpping of wires sto. Post PG,
Board insiailnton ingpecton inciudes cleaniness and workmanship (Spariomermmert rep. meandatory inspection point’.

Unit Pre-dcoeptarce Test ikapectich, which includes an sudit of et fer [napection sompletion, aa buil conbguradion verification o as
demswyn oo [mandatary inzpechion point]. A LNk Test Reaginaca Review (TR which includes. verifcation of teel peranmd, et documents,
test equipment calibrdigrivzlidation Faius and hadware configuration & comened by QA in conjunction with Engineering, Rellability,
Confguration Control, Supplier a5 applicatie, and tha gowsmma rapreasrtive, prcr t the etar of any formal testing (Asceptance or
cuaification). Und ke Acsepiance Testing (ATP] Mcluces ambient perfamance, thermal and vibration testing (Spanigovemment rep,
mardatary inspaction point).

Inbegration of unit o Jolnt SRY - Ingpections nclude gounding checks, connectrs for bert or pushoack contacts, visual, cleaniness.,
Interconnest wiring and power U test (o e apprapriste Joint inspaction Test Procedurs (TR}, Joink lasvel Pre-Accaptance Tast Inspection,
includes an audd of ower Gef Inspection oumpleton, 35 il configuration werifCaion 10 as desgn ete. Jolnt kel Asteptancs Testiong (ATP)
inchdes amblert and vibration testing (Sparpevemment rep, mandatory inspechon point).

MeCchanical ANT Fa3nssmpy - s Integranon of mechanical anm subaxcambies b I the assampled am.  (Rspecihons are perfomed 4t
each phase of imtegration whish meluces deeineal chaks, trough wning chasks, wirg rouling, intarface connecion for bart or pushback
coniacts sic. Mechenical Amm Tesling - Slangback and fal feor amteert perfomance best (Spargommmart mp. mundetory napectian paint).

OMRED Offline: Power-up wrm. Werify no ABE communication fallumes or BITE emors.

OMRSD Online None.
Installation:

. CMRED Online  Power-wup arm_ Wenfy mo ABE communication failures or BITE érors.
Turmaroud;

Sorean Fallure: A Fass
B: Pam
C: Paas
Crww Training: The craw will be raned o ahvens sbssras whe her the 3mm is respending property o commands. [F it isn'L apply brakes.
Crew Action: Selert Direet D, Lise EE Manual Mode_ Single/Diec] Ditve svitch Shoukd De tuised (6 maintain proper rates.

Cperatinnal Effect: Canngt yea computer supported moces of operalion. Aulobrakes, Diect Dhive ard Backou ivalable. EE suto mode i uravalabie. Amm wil
ot WP eutamatcaly iF fikew of 1N aubo braks aystm has prnviously ecoumred. Brakes can be applied menualy.

Miszion Cperate under vermier it wwthin spprexdrately 10 f of strosture. Th sparator Mot bo abibe bo detee] Inat e arm b resspordireg progenly o
Congrpinty: commangs vis window andiar CCTY views during ak & ooersbons, Auto [rajeckones rust D cesgred 0 come ro Shoser than appromamateny

5 0 From stnacham.

Appiovals:

‘unctional Group Mame Position Telephone Date Slgned  Etatus
L ngmesr Hiftz. Machaa) ! SPAR-BRAMPTON Systems Engineer 3 O5Mards Signed
Tpimba ity Mokgaard. Lena 5 SFAR-ORAMPTON Refiabiity Emginesr 4730 Camardg Sigred
*rogram hMensgemest Oifie  Ros, Craig ! SPAR-BRAMFTON Techrisal Progham Mareger 43z Camarss Blgred
jubsystemn Manager Gienn, Geoige | JSC-ER RMS Subsystern Marsager {261} 4631516  20Marss Slaned
“schmcal Manager Ao, Ren f JSE-MVE RMS Project Engmear J5G (F13] #83=3072 CIAprad Skyed

EE P e Alrrdiasr Assumnsred  ean Daved /3-MEC PSS TVmd Ewsnibek (2P SFL-PrdD Fo Ak IE Hbnai?F 2

—

meparsd: 15588 by Fung, Bil Supersedes: NFA
RMEFI FC - 4189



